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主成分分析表明，东山湾沉积物中 Cr、Ni、Co、Cu 和部分 Pb 主要来自陆
源输入，Zn来源不同；东山岛以东海域 Cr、Co、Ni、Cu、Zn和 Pb主要来自岩
石自然风化和侵蚀风化的产物，Cd 由人类排污所引入；沙埕湾表层沉积物重金





































































Heavy metal pollution in sediments has received extensive attention due to their 
toxicity, hard degradation and easy accumulation. Therefore, it is necessary to 
investigate the content, distribution and speciation of heavy metals in coastal sediments 
where heavy metals accumulating, which will make a great contribution to understand 
the heavy metal resources, pollution status and potential ecological risk. 
The spatial distribution, source, speciation and bio-abaibility of seven heavy 
metals(Cr, Co, Ni, Cu, Zn, Cd and Pb)were analyzed in surface sediment from 
Dongshan Bay, the area east to Dongshan Island and Shacheng Bay, Fujian Province. 
Several assessment methods, which based on two different systerms(total content and 
sequential extraction), were applied to assess the pollution and potential ecological risk 
of heavy metals in the surface sediments of study area. The main conclusions were 
summed up as follow. 
The average contents of Cr、Co、Ni、Cu、Zn、Cd and Pb in surface sediment of 
three study areas were higher than the average global standard of granite. Except for Cu 
and Pb, the average content of the other five kinds of heavy metals in each study area 
were higher than background values of Fujian coastal soil. 
The results of principal component analysis showed that: In surface sediments of 
Dongshan Bay Cr, Ni, Co, Cu and some Pb came from terrestrial input and the source 
of Zn was different. In surface sediments of the area east to Dongshan Island Cr, Co, 
Ni, Cu, Zn and Pb may came from the natural efflorescence and erosion of rock, while 
Cd was mainly influenced by human activities. In surface sediment of Shacheng Bay 
Cr, Co, Ni, Cu and Zn mainly came from river sediment input and Pb was mainly 
influenced by atmospheric deposition. 
The modified BCR-sequential extraction technique was used to determine the 
speciation (acid-soluble, reducible, oxidizable and residual fraction) of the studied 
















Ni, Zn, Co and Cu mainly appeared in the residual fraction, whereas Pb mainly 
appeared in the extractable forms. The ratio of Cd in the extractable forms was close to 
or higher than that in the residual fraction. In the extractable forms, Cd presented 
comparatively higher percentages in the acid-soluble fraction, Cr and Ni relatively 
higher in the oxidizable fraction, Co, Cu, Zn and Pb relatively higher in the reducible 
fraction. 
Based on the total contents of heavy metals, three assessment methods were applied 
to assess the pollution degree and potential ecological risk of heavy metals in surface 
sediment from Dongshan Bay, the area east to Dongshan Island and Shacheng Bay. The 
comparison of heavy metal contents from this study with that of Marine Sediment 
Quality showed that the overall average contents of all studied heavy metals in surface 
sediment from Dongshan Bay and the area east to Dongshan Island met the first 
standard criteria, the overall average contents of Cd and Pb in surface sediment from 
Shacheng Bay met the first standard criteria while that of the other five metals met the 
secondary standard criteria. The results of geoaccumulation indices and potential 
ecological risk index showed that : In surface sediment of Dongshan Bay, Cu and Pb 
showed low pollution, Cr and Ni showed moderate pollution, Cd showed high pollution. 
In surface sediment of the area east to Dongshan Island, Cu and Pb showed low 
pollution, Cr, Ni and Cd showed moderate pollution. In surface sediment of Shacheng 
Bay, Cr, Co, Cu, Zn and Cd showed moderate pollution, Ni showed high pollution. 
Pollution levels order was Shacheng Bay> Dongshan Bay> East Dongshan Island. The 
comprehensive potential ecological risk was valued as very high, high, moderate in 
surface sediment from Dongshan Bay, the area east to Dongshan Island and Shacheng 
Bay. 
The result of the ratios of secondary phase and primary phase (RSP), based on the 
speciation analysis, showed that the pollution degree of Cr, Co, Ni, Cu and Zn was 
slight in three study areas, Cd and Pb were important pollution elements. 
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自 20 世纪 70 年代，国外学者先后对洛杉矶湾、莱茵河、洛杉矶湾、刚果河、
多堪河、死海、日耳曼湾等区域沉积物中重金属污染的研究，到目前基本包括了
所有重要的河流[14]，Makesh Karuppiah 等人[15]对 Chesapeake Bay 两条支流的研
究表明由于支流周围的工农业活动不断增加，近 20 多年来沉积物中的重金属相
比较背景值含量和毒性都有增长；Jame P.Brady[16]等人通过富集因子、改进的污













第 1章 绪论 
3 
据富集因子法得出大部分站位的 Pb 污染严重，As、Zn 和其他重金属也有富集现
象，根据改进的污染指数法和内梅罗指数法分别得出了该海湾污染较轻和污染严
重两个相反的结论；Vladimir D 和 Sigurd R 对恒河的研究揭示，与自然背景值相比，
德里等都市河段的底泥沉积物中重金属 Cr 和 Ni 含量超过 1.5 倍，Cu、Zn、Pb
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